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Executive Summary19962013

Big Roche a Cri Lake is a 2&&cre impoundnm@ (marrmade lake) located in the
Town of Preston, Adams County, in the Central Sand Plains Area of Wisconsin
Big Rochea-Cri Lake has a maximum depth d? feet and an average depth of 9
feet. This is amesotrophidake with good water quality andifeto goodvater
clarity. Both filamentous and planktonic algae are common in the lake, especially
in the shallow areas.

Of the 46aquatic macrophytes found in Big Roche & IGke in 2008, 6% were
emergent2% were rooted floatindeaf plants,10% werefreefloating plants and
84% were submerged plants. The Iatter includadnnative invasives
Myriophyllum spicatun{Eurasian Watermilfoil) an®otamogeton crispuCurly-
Leaf Pondweed). The emergent invasive plant8halaris arundicea(Reed
Canarygrass)ral Polygonum cuspidaturfdapanese Knotweed) were also present.
Rooted guatic plants occurred throughout Big Roche a Cri Latkée®% of all the
sampe sites to a maximum depth of 12e&t.

In 2013 the most frequentipccurringaquatic plant wa¥allisneriaamericana
(water celery), which was found atearly 496 of the sample sites.Other
commonlyoccurring aquatic plants in 201®ere Eurasian Watermilfoil, then
Ceratophyllum demersum (Coontail) and Elodea @nadensis (Common
Waterweed), in that order.

The aquatic plants found in 2013 did not occur at extremely high densities in the
lake, although there was sometimes significant density of growth in a particular
spot on the lake. Combining the relative frequency and relative density of a
species ik a Dominance Value illustrates how dominant that species is within the
aguatic plant community Vallisneria americanavas the overall dominant plant

in Big Roche a Cri Lake in 2. No plants were subdominant.

The aquatic plant communityf Big Rochea Cri Lakeis characterized by average
quality, good species diversity, ands@nificanttolerance to disturbancékely

the resultthe result of pasand ongoing disturbance. A healthy aquatic plant
community is important because that plant commuimigroves water quality,
provides valuable habitat resourdes fish and wildlife, resists the spread of ron
native speciesral checkexcessive growth of tolerant species that could crowd out
the more sensitive species, thus reducing diversity.



Management Recommendations

1)  Continue involvement of the Lake District in water quality monitoring
through the Citizen Volunteer Lake Monitoring Program.

2)  Continue involvement of the Lake District & volunteers in aquatic invasive
species monitoring through thdtiZen Lake Monitoring Program and the Clean
Boats, Clean Waters Program.

3) Chemical treatments for plant growth astll not recommended in Big
Rochea-Cri Lake due to the undesirable side effects of chemical treatments.

a) The decaying plant material eglses nutrients that feed algae growth that
further reduce water clarity.

b) The decaying material also enriches the sediments at the site.

c) The herbicides are toxic to an important part of a lake food chain, the
invertebrates.

d) Broadspectrum treatments wall open up areas that would be
vulnerable to the spread of the exotic species.

4) Continue with natural shoreland restoration. While the amount of restored
shoreline has increased since 2004, there is still more to be done and there is still a
fair amount of mowed lawn.

a) unmowed native vegetation reduces shoreline erosion anaffunto
the lake and filters the ruoff that does enter the lake thus reducing
nutrient inputs.

a) Shoreline restoration could be a as simple as leaving a band of natural
vegettion around the shore by discontinuing mowing.

b) Restoration could be as ambitious as extensive plantings of attractive
native wetland species in the water and native grasses, flowers, shrubs
and trees on the near shore area.

5) Continue to annually fireune the harvesting plan and to engage in an
integrated approach to the management of the aquatic plants and the aquatic
invasives.

a) The mechanical harvesting plan should be designed to remove nutrients,
provide navigation, ancecreation where appropretprevent the spread
of overabundant speciesnd improve habitat
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b) Nutrient reduction. Harvesting removes the nutrients found in the plant
tissue and filamentous algae mats. There is evidence that mechanical
harvesting may already to be reducing filamestalgae and nutrients.

c) If curly-leaf pondweed increases to a nuisance condition, early spring
harvesting for this species could be instituted. Skimming off coontail as
the harvester is operating will help control this species that is becoming
abundant.

d) Provide navigation and recreation where appropriate. Cutting channels
through the areas that have the densest plant gnilitlaid navigation
of the lake. Harvesting in the depth zone greater than 10 feet to maintain
an open area for higher speed hoaffic would also aid navigation.

e) Prevent the spread of species that could become overabundant.
Vallisneria americanas one of the few submergent aquatic plants that
grow from the base, as grass does. Frequent harvesting in b¥ds of
americanawill encourage its growth. Avoid these plant beds when they
are not hindering navigation. Wh&h americanas harvested, cut near
the sediment, or as deep as the cutter bar extends. The dam end of the
lake supports the most. americana. Harvesting the danend in less
than 10 feebf depthshould be avoided.

f) Improve habitat The midportion of the lakeand the 510ft depth zone
area could be improved the most with channels (not -Cleting).
Cutting channels in this area provides edge needed for habdatllows
the predator fish to better find prey, supporting a more balanced fishery.
These open areas are also used by wildlife. THie5fd depth zone
supports the best species richness and diversity.ofilgenharvesting that
should be conducted inithzone ardhandharvestedhannels next to the
docks for land owner access.

g) Keep records of the amount of plants mechanidadigvested by
weighing a trailer load and multiplying that amount by the number of
loads removed.

6) Continue to take random platissue samples and submit them for lab testing

to determine the amount of phosphorus being removed by mechanical harvesting.
This should be done at least once per harvesting season. Keep records of the
amount removed annually.

7) Conduct training flovolunteers to hartemove Eurasian Watermilfoil in areas
where such removal is practical. Encourage such removal as often as possible.
This will reduce this invasive in areas not reachable by mechanical harvester



8) Continue to explore options of naxng Eurasian Watermilfoil, such as winter
drawdowns.

9) Continue to ooperate with programs in the watershed to reduce nutrient inputs
to the lake. Currently nearly half of the relatively large watershed is in agriculture.

10) Participate in the BigRoche a Cri Watershed Advisory Group.

11) An inventory of the stream banks in the Adams County portion of the Big
Roche a Cri Creek Watershed was conducted during 2013. Plans are being made
to finish the inventory in the Waushara portiohthe watershedinh 20142015.
Cooperate with the Adams County LWCD and Waushara County LWCD in any
steps necessary to correct problediscovered in these inventories, including
invasives and sloughing banks.

12) Eliminate the use of fertilizers, both organic and inargaon properties
around the lake.

13) Encourageboard membersf the lake districto attend the annual Wisconsin
Lakes Conference and to participate in the {BWension Lakes Lake Leader
program. Apply for grants to assist completion of this goal.

14) Make arrangements immediately for the removal of Japanese Knotweed from
the shore before it spreads further.



The Aquatic Plant Community in Big Rochea-Cri Lake, Adams County
20042013

INTRODUCTION

An updated aquatic plant sty was onducted in summer 2018/ staff from the
Adams County Land & Water Conservation Departm@&aams LWCD) Prior
studies of the aquatic macrophytes (plants) in Big Rocekeri Lake were
conductedn 2008 and 2004July 2004 was the first quantitative véggon study

of Big RocheaCri Lake by the Wisconsin Department of Natural Resources
(WDNR). The 2008 study was conducted by both the WDNR and Adams LWCD.
Qualitative assessments were conducted in May 1964 by WI Water Pollution
Committee staff and in 1998/ North Central Region staf\WDNR.

A study of the diversity, density, and distribution of aquatic plants is an essential
component of understanding a lake ecosystem due to the important ecological role
of aquatic vegetation in the lake and the abitifythe vegetation to characterize

the water quality (Dennison et al. 1993).

Ecological Role:All other life in the lake depends on the plant litthe beginning

of the food chain. Aquatic plants and algae provide food and oxygen for fish,
wildlife, and the invertebrates that in turn provide food for other organisms.
Plants provide habitat, improve water quality, protect shorelines and lake bottoms,
add to the aesthetic quality of the lake and impact recreation.

Characterize Water Quality: Aquatic plants serve as indicators of water quality
because of their sensitivity to water quality parameters, such as water clarity and
nutrient levels (Dennison et. al. 1993).

The updatedstudy will provide information that is important for effective
managemen of the lake, including fish habitat improvement, protection of
sensitive wildlife areas, aquatic plant management and water resource regulations.
The baseline data that it provides will be compared to past and future aquatic plant
inventories and offeinsight into any changes occurring in the lake.

Background and History: Big Roche a Cri Lake is a 2@&cre impoundment
(manmade lake) located in the Town of Preston, Adams County, in the Central
Sand Plains Area of Wisconsin Big Rochea-Cri Lake hasa maximum depth of
22 feet and an average depth®feet. The lakewasoriginally formed in 1856
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when a small dam was built on Big Roe&®€ri River to form a mill pond of
unknown size for operating a grist mi |
larger dam was constructed on the same site in 1926 for power generékien.

current dam is owned by Adams County.is undergoing renovations needed to
resume production of electricity.

As an impoundrant of Big Roche a Cri Creek, this lakas both a inlet and
outlet. Through Big Roche a Cri Lake moves infpain a very large watershed of

177 square miles that extends into the next county east. Downstream of Big
Roche a Cri Lake is another impoundment, Arkdale LeRig. Roche a Cri Creek
ultimatdy empties into the Wisconsin River.

A | ake association was formed somet i me
from lake users to the VADNR concerning aquatic plant growth are recorded as
early as 1954. Currently, the lake is managed by the Big Rea Cri Lake

District.

A 2000 watershed analysis of Big RocheCri Lake determined that phosphorus
loading to the lake from the watershed was approximately 826 pounds per year
(Foth and Van Dyke, 2000). The size of the watershed means that the lake to
watershed ratio is 208:1. Lakes with a watershed to lake ratio greater than 10:1
tend to have water quality problems (Field 1994).

There is a long history of chemical control of aquatic plants and algae in Big
Rochea-Cri Lake Figure2). Multipletreatments were conducted in many years;
in 1975 there were 10 treatments in one year. Up tefanth of the lake has
been treated in any one year.

Some herbicides that are problematic were used.

1) Arsenic is highly toxic. Between 1959 and 1966, ntben 10 tons of arsenic
was applied to Big RochaCri Lake (Table 2). Arsenic is no longer allowed
as an aquatic pesticide because it is highly toxic to all species. Since it does not
break down, arsenic stays in the sediments, resulting in the nedesBiat
lake sediments as hazardous waste.

2) Another toxic compound used in Big Roea€ri was Silvex (2,2,489P).

Silvex is now banned as a possible aaogen (Table 2).

3) Broadspectrum chemicals have been used, Diquat and Endothall compounds.
These ompounds kill all plant species and inadvertently open up areas for the
introduction of exotic and invasive species. Almost 100 gal of Diquat
compounds had been used between 1970 and 1978. Endothall products have
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been applied as 1) 77 gallons of Aquathetween 1967 and 1977 and 2) more
than 5 tons of Hydrothol between 1965 and 1987 (Table 2).

4) The Hydrothol formulation of Endthall is more toxic to young fish.

5) Cutrine and CuS0O4 are copper products that were used to kill algae and reduce
s wi mme r(®able d).t Sihce copper is an element, it does not biodegrade
further, building up the sediments. The drawbacks of copper treatments are:

a) the very short effective time

b) the toxicity of copper to aquatic insects, an important part of the food
chain in dake

c) the build up of copper in the sediments, resulting in sediments that are
toxic to mollusks that are the natural consumers of algae in a lake.

Figure 1. Herbicide Applied to Big Rochea-Cri Lake

Arsenic | Silvex | 2,4 | Cutrine | Copper | Diquat | Endothall | Area #
Trioxid | 2,4,5 D (gal.) | Sulfate | (gal.) Treat | Treatments
e (Ibs.) TP | (gal) (Ibs.) ed
(acre
s)
1959 3720 33 2
1960 5220 47
1962 4500 30 2
1963 1620 12 2
1964 2000 16 2
1965 1200 7.29. 6
1200#
1966 2700 35 25.4q. 23 1
1970 20 87 189 30 70 4
1972 25# 0.1 1
1975 14 975 36.4 23.6g9. 50 10
150#
1976 450 9.5 12.5¢. 14 6
550#
1977 10 550 6 9g. 30 4
500#
1978 10 350 17 1150# 23 3
1983 1200# 5.3 1
1984 1320 # 7 1
1985 1400# 8 1
1986 1400# 12 1
1987 2000# 8 1
Total | 20,960 35 44 87 2514 98.9 77.7gal.
10,895#




During the |l ate 197006s or wearly 1980606
association members to cufdbt paths for lake access where needed.

In 1988, Big Roch&-Cri Lake Association formed the Big Roche&Cri Lake
District and purchased a mechanical harvester. Mechanical harvesting began in
1988 and continued during 2013Records of harvesting asent to the/NDNR
annually. Plants removedeatested for the amount of phosphorus they contain, so
that the Big Roche a Cri Lake District can monitor how much phosphorus is being
removed from the lakeThe removal of vegetation from the lake helps counteract
nutrient inputs; however, impoundmentancbe impacted by ongoing inputs of
nutrients.

Harvestinggenerally starts in id-May each year, sometimes as late as-doide,
and generally continues until laBeptember, sometimes as late as early October.

In 1996, the lake district produced a Ld®anagement Plan in order to purchase a

second harvester. Recommendations were made to:

1) Protect the lake and watershed through town and county ordinances

2l niti atHel @ MBa@lit ori ng Programo to obt

3) Reduce no#point sourcepollution through an education program and other
measures

4) Protect water quality by developing an aquatic plant harvesting plan and
purchasing a second harvester

5) The lake district also entered an agreement with native plant nurseries to
remove wild celentubers from the sediment to reduce the colonization of this
species in the lake.

A survey of the residents during the planning process indicated that the most
popular lake activity was fishing (88%); the largest perceived problem was aquatic
plants (87%)requiring more aquatic plant removal (85%)

In 2001, the lakedistrict contractedwith a professor fronthe University of
Wisconsini Eau Claire to produce an updated bathymétiepth)map. That map
remains the most current bathymetric map available.

In 2003,the invasive Eurasian &termilfoil was foundn Big Rochea-Cri Lake.

Like many exotic species, Eurasianat¥rmilfoil is able to outompete native
species when introduced into a new area. Exotic species can tobwcause the
new environmentloes not usually support the diseases and herbivores that kept it
in check in its native countryA 3-foot drawdown of the lake occurred during the
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winter of 2052006 to assist in Eurasian atérmilfoil control. An accidental
winter drawdown occurred iB007 when there were problems with the dam that
caused a lowering of the water level in the lake.

METHODS

Field Methods

The 2013survey was done using the peintercept method outlined by Madsen
(1999) of the U.S. Army Corps of Engineers. The WDN&ated a regular grid of
sample points over the lake. These points were then downloaded onto a GPS unit.
This allowed navigation to the points in the field. 455 points were located on Big
Roche a Cri Lake, with 44 meters between sampling poiitse 2A.3 survey
included the additiomf some neashore sample sites, bringing the total number

of sites sampled to 472.

A depth for each sample point was recorded. Sampling was done with either a
thatchingrake on a rope for deeper areas or a -paledledthatchingrake for
shallower areas. One sample was taken at each point. Plant taxa were noted and
the abundance of each taxa were estimated, usifgpaBscale:

1 = 1/3 or less of the rake head covered;
2 = 1/3 to 2/3 of the rake head covered;
3 =over 2/3 of the rake head covered.

Visual inspectionwas also made around each sample pointkstdeensample
pointsto record the presence of any species that did not occur at the sampling sites

Data Analysis

The percent frequency of each spsowvas calculated (number of sampling sites at
which it occurred/ttal number of sampling sites).Relative frequency was
calculated (number of occurrences of a species/total @swerof all specieShe

mean density was calculated for each species (sfinra species' density
raings/number of sampling siteslRelative density was calculated (sum of a
species density/total plant density). The relative frequency and relative density
was summed to obtaa dominance value

Species diversity was calcuddt by Simpson's Diversity Index.The Aquatic
Macrophyte Community Index (AMCI) developed by Nichols et. al. (2000) was
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applied to Big RocheCri Lake. Measures for each of seven categories that
characterize a plant community are converted to valuesebketW® and 10 and
summed.

The Average Coefficient of Conservatism and Floristic Quality Index were
calculated, as outlined by Nichols (1998), to measure disturbance in the plant
community. A coefficient of conservatism is an assigned valu#Q,Othe
probability that a species will occur in an undisturbed habitat. The Average
Coefficient of Conservatism is the mean of the Coefficients for all species found
in the lake. The Floristic Quality Index is calculated from the Coefficient of
Conservatism (Nichal1998) and is a measure of a plant community's closeness to
an undisturbed condition.

[ll. RESULTS
PHYSICAL DATA

Many physical parameters impact the aquatic plant community. Water quality
(nutrients, algae, clarity and alkalinity) influence the plearnmunity as the plant
community can in turn modify these parameters. Lake morphology, sediment
composition and shoreline use a#fect the macrophyte community.

WATER QUALITY

The trophic state of a lake is one measure of water quality, bagilediiyng the

| akeds bi ol ogi cEutrophictakegra wety prodactive, twighthighs .
nutrient levels, frequent algal blooms and/or abundant aquatic plant growth.
Oligotrophic lakesare those low in nutrients with limited plant growth and lkma
populations of fish. Mesotrophic lakesare those in between, i.e., those which
have increased production over oligotrophic lakes, but less than eutrophic lakes;
those with more biomass than oligotrophic lakes, but less than eutrophic lakes;
often with a more varied fishery than either the eutrophic or oligotrophic lakes.
The trophic state of a lake is a classification of its water quality. Phosphorus
concentration, chlorophyll concentration and water clarity data are collected and
combined to determanthe trophic state.

A study conducted from 2062006 showed that theummer average phosphorus
concentration in Big Roche a Cri LapbacalBi g Roche a Cri Lak
water guality section for opmpaondnevretl:
phosphorus. In 1970, the earliest information available, eplimnetic total
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phosphorusveraged 2.Ticrograms/liter. By the summer of 1995, the eplimnetic
total phosphorus averaged 18crograms/liter. It crept up to an average of 25.4
micrograms/liter by 299. Andin 20042006, it averaged 33.®icrogramsl/liter.
Results from volunteer water quality monitoring from 2007 through 2013 showed
an average total phosphorus level during the growing season of 25.1
micrograms/liter

Figure 2: Trophic Table

30-40 Oligotrophic: clear, deep water; possible oxygen depletion in
lower depths; few aquatic plants or algal blooms; low in nutrients;
large game fish usual fishery

40-50 Mesotrophic: moderately clear water; mixed fishery, esp.
panfish; moderate aquatic plant growth and occasional algal
blooms; may have low oxygen levels near bottom in summer

50-60 Mildly Eutrophic: decreased water clarity; anoxic near bottom;

Big Roche may have heavy algal bloom and plant growth; high in nutrients;

a Cri shallow eutrophic lakes may have winterkill of fish; rough fish

lake= 55 T common

60-70 Eutrophic: dominated by blue-green algae; algae scums common;
prolific aquatic plant growth; high nutrient levels; rough fish common;
susceptible to oxygen depletion and winter fishkill

70-80 Hypereutrophic: heavy algal blooms through most of summer;
dense aquatic plant growth; poor water clarity; high nutrient levels

Phosphorus is a limiting nutrient in many Wisconsin lakes and is measured as an
indication of the amount of nutrient in a lakencieases in phosphorus in a lake
can feed algae blooms and, alternately, excess plant growkithough there are
several forms of phosphorus in water, the total phosphorus (TP) concentration is
considered a good i ndi c acethe TPaednceratibna k e 6
tends to be more stable than other types of phosphorus concentréhierhighest
average total phosphorus during the growing season in Big Roche a Cri Lake was
38.2 micrograms/liter, found in 2005. In the past five years, theigg season
average is 24.4 micrograms/liter. Both these figures are considerably lower than
the state average total phosphorus for impoundments, which is 65 micrograms/liter
(Shaw et al, 1993).

Chlorophylta concentratiomprovide a measurement of tenount of algae in a

| akebs water. Al gae are natur al and e
can increase water turbidity and reduce light available for plant growth, as well as
result in unpleasing odor and appearance. Studies have shattime amount of
chlorophylta in lake water depends greatly on the amount of algae present;
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therefore, chlorophyla levels are commonly used as a water quality indicator.
The 20042013 growing season (Jureeptember) average chlorophsll
concentrationn Big Roche a Cri Lake was 12m8icrograms/liter. Such an algae
concentration places Big Roche a Cri
results.

Figure 3: Total Phosphorus Averages 1992013

Total Phosphorus Average 1995-2013
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Except for spikes in the very hot dght years of 2006 and 2012, chloropkgll
levels in Big Roche a Cri Lake have remained fairly low, especially for an
impoundment. Generally, levels under 30 micrograms/liter indicate that any algae
blooms are likely to be localized (Shaw et al, 1993).

Figure 4. Chlorophyll-a Averages 1992013
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color or cloud the water. Water clarity is measured with a Secchi diskrage
summer Secchi disk clarity in Big Roche a Cri Lake20042013 was 7.7eet.

Figure 5: Summer Water Clarity Averages 1995008
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When these figures are compared to the table outlining water quality status, it is
clear that Big Roche a Cri scores as a mesotrophic Vakie,all readings in the
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Figure 6 Water Quality Status Table

Quality
Trophic State Index Phosphorus |Chlorophyll a|Sechhi Disk
(ug/l) (ug/l) (ft)
Oligotrophic Excellent <1 <1 >19
Very Good 1to 10 1to5 81019
Mesotrophic Good 10to 30 5t0 10 6108
Fair 30 to 50 10to 15 5to 6
Eutrophic Poor 50 to 150 15to 30 3to4
BRC Lake 25.7 12.3 7.7
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A large ratio of watershed size to lake size tends to result in a concentrating of the
nutrients into the lake.This is common with impoundments. Agricultural use
especially irrigated agriculturas found in nearly onehalf of the watershed,
contributingsignificantly tothe nutrient phosphorus loadig Roche a Cri Lake

has a large watershed (177 square ilesking it susceptible to such loading.

LAKE MORPHOLOGY, SEDIMENT, AND SHORELAND LAND USE

Lake morphology is an important factor in distribution of lake plants. Duarte &
Kalff (1986) determined that the slope of a littoral zone could explain 72¥%eof t
observed variability in the growth of submerged plants. Gentle slopes support
higher plant growth than steep slopes (Engel 1988pst of Big Roche a Cri

Lake is a narrow shallow basin that gradually slopes over most of the lake. There
are small aremof steeper slopes near tth@m. When those factors are added to
the overall very shallow aspect of the lake, aquatic plant growth is highly favored
in Big Roche a CrLake.

Figure 7. Sediment in Big Roche a Cri Lake

Sediment Type % of Sample Sites

Sand 72
Rock
Sand/Gravel
Sand/Rock
Sand/Silt
Silt

Muck
Silt/Muck

N (O[O [O [ [ (N

Sediment composition can also affect plant growth, especially those rooted in the
sediment. The fertility of the sediment will determine the type and abundance of
macr@hyte species that can survive in a particular lake. Previous sampling of the
sediment ofBig Roche a CriLake revealed that sandsubstratedominates the

lake. In some instances, hard substrates like sand may restrict aquatic plant
growth. However, irthis lake,even the harder substrates like sand, gravel, and
rock had aquatic vegetation. Sediment composition does not appear to inhibit
aguatic plant growth iBig Roche a Cri Lake
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Land use can strongly impact the aquatic plant commugityerefore lhe entire
aquatic community. Land use can directly impact the plant community through
increased erosio& sedimentation and increased raff of nutrients, fertilizers

and toxics applied to the land. These impacts occur in both &urakidential
settings.

Big Roche a Cri Lake has a total shoreline 6.1 miles (32,208 fé&dkst of the
lakeshore is in residential use. Many of the areas near the shore are very sandy
and steeply slopedBecause the PI protocol does not include evaluating shoreland
staus, results of a 2004 shore survey was examined. After the 2004 SBiyey,
Roche a Cri Lake District was awarded a lake management plan implementation
grant that allowed several property owners to install shore protection practices to
reduce some of therosion which may have changed the distribution of shoreland
typessomewhat. However, there remain several properties that do not comply
with the state buffer standardsUnder the Adams County Shoreland Protection
Ordinance, all waterfront propertiesust have 35 foot landward buffers (unless
exemptedbr mitigated by July 1, 2015.

Figure 8: Shore Evaluation in 2004

Shore Type Occurrence Frequency Coverage
Wooded 86% 45%
Shrub 52% 12%
Herbaceous 59% 12%
Cultivated Lawn 41% 20%
Hard Structures 28% 4%
Pavement 24% 4%
Rock RipRap 21% 3%

A physical survey was done of the stream banks in the Big Roche a Cri Creek
watershed from the Adams County line to the Wisconsin River in 2013 to identify,
among other things, areas likely to be sources difsant and/or nutrient loading

to Big Roche a Cri. 261 sites were marked by GPS coordinates and photographs,
owned by 100 landowners. 56.5% (147) of the sites showed bank erosion, ranging
from undercutting to severe sloughing. 19 sites had beaver danssher
installations that diverted or interfered with the streams.

In addition, the invasive Reed Canarygrass was found all long the creeks (155
sites at least). Other invasives located included Purple Loosestrife, Eurasian

15



Watermilfoil, Curly-Leaf Pondweed, Garlic Mustard, Canada Thistle, and Carp. A
fish kill involving sheepshead was also noted near the Wisconsin River and was
reported to the Wisconsin Department of Natural Resources (WDNR).

Figure 9: Photos of Some of the Severe Erosion in tW¢atershed

ST
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Figure 10: Map of Critical Habitat Areas in Big Roche a Cri Lake

Critical Habitat Areas--Big Roche a Cri Lake

RE:9/07

Designation of critical habitat areas within lakes provides a holistic approach for
assessing the ecosystem and for protecting those areas in and near a lake that are
important for preserving the qualities of the lake. Wisconsin Rule 107.05(3)(i)(1)
defines a fisensitive areaso as: Aar ea
department as offering critical or unique fish & wildlife habitat or offering water
guality or erosion control benefits to the body of water. Thus, these sites are
essential to support the wildlife and fish communities. They also provide
mechanisms for protecting water quality within the lake, often containing high
guality plant beds. Finally,essitive areas often can provide the peace, serenity

and beauty that draw many people to lakes in the first place.
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RC1: This 15.1 acresite was selected for its high quality fish and wildlife habitat,
diverse aquatic vegetation, undisturbed and unicpreedtrial vegetation, its
importance for protecting water quality and its natural scenic bedutycludes

13 acres of the upper end of the impoundmertich includes shallow marsh
wetlands and shrub carr. The sediment is composed of sand and silt.

This site provides an area of natural scenic beauty for lake residents and visitors.
It provides visible and audible buffers from noise, boat traffic and-mzaae
structures. This site supports 16 species of aquatic plaftee anergent
vegetation pract the shoreline and providemportant food sources and cover

for fish and wildlife and fish spawning habitathe foatingleaf vegetation
dampes wave action and providemportant fish cover and wildlife habitaiThe
diverse submerged plant commynitrovides many important habitat components
for the fish and wildlife communityThe nonnative curlyleaf pondweed is also
present at this site.

RC2: This site nearly 7 acres in sizeyas selected for the diverse aquatic
vegetation and the shorelinedalittoral zone vegetation, providing important for
fish habitat, wildlife habitat, protecting water quality and providing natural scenic
beauty. It encompasses approximately 1500 feet of shoreline, out to the maximum
rooting depth of 2.5 feet. The sitecludes deep marsh wetlands and shrub carr
wetlands. The sediment is organic muck and silt.

The aquatic plant community at this site supports 19 species of plEinése are
emergent species, floatidgaf species, pluseveral species of pondweeddan
other submergent3he nonnativecurly-leaf pondweeds alsopresent at this site.

RC3: This areaof just under 12 acremncompasses approximately 1500 feet along
the northern shore, just west of the Highway 13 bridge, to a maximum rooting
depth of 10feet. It includes important shallow water habitat. The sediment is
sand and silt.

The aquatic plant community at this site supports 13 species of plEinése are
freeffloating plants and a variety of submergent plante invasive CurlyLeaf
Pordweed is present. The invasive Eurasian Watermilfoil is abundant.

RC4: This area encompasses approximately 1100 feet of shoreline on the south
shore, just west of the Highway 13 Bridge, to the maximum rooting depth of 6
feet comprising 11.14 acreslt supports important shallow water habitat. The
sediment is a mixture of sand and silt.
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The aquatic plant community is composed of 13 species at this Giattails
protect the shoreline here and provide food and coversiorand wildlife Both

rooted floating-leaf and fredloating species are here There is a mixed
submergent communityEurasian Watermilfoil is common at this site.

RCS5 This sensitive area of just over 9 acres includes approximately 1900 feet of
shoreline on the south at the raws area. It includes important nesmore
terrestrial habitat and shallow water habitat. The sediment is sand.

The aquatic plant community consistséo$pecies Wild celery and coontail are
dominant at this siteand common waterweed is commonhe pondweed family
Is represented at this site by clasplagf pondweed, flastem pondweed and
commonly occurring beds of sago pondweEdrasian Watermilfoil is abundant
here, with CurlyLeaf Pondweed also present.

More detailed information on thesies can be found in the critical habitat report
for Big Roche a Cri Lake.

AQUATIC MACROPHYTES PRESENT FROM 2004 TO 2013

Of the 46aquatic macrophytes found Big Roche a Cri Lake in 2013, 25 were
emergent3 were rooted floatindeaf species3 were freefloating plants and 16
were submerged plants. This ligticludes exotic invasivesMyriophyllum
spicatum (Eurasian Watermilfoil) Phalaris arundinacea(Reed Canarygrass),
Polygonum cuspidatur@Japanese Knotweedynd Potamogeton crispuCurly-
Leaf Ponaveed).

Figure 11 Aquatic Vegetation in Big Roche a Cri Lake

2000 (t) | 2008 (t) | 2008 (pi) | 2013 (pi)

Acorus americanus Sweet Flag X
Alisma trivale Northern Water Plantain X
Alnus incana Tag alder X
Bidens comosa Swamp Tickseed X
Brasenia schreberi Watershield

Calamagrostis canadensis | Blue-Joint Grass X
Carex spp Sedge species X
Carex comosa Porcupine Sedge X X X X
Ceratophyllum demersum | Coontalil X X X X
Chara Muskgrass species X
Chelone glabra Turtlehead X

Bulb-Bearing Water
Cicuta bulbifera Hemlock X X X X
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Cornus Dogwood X
Eleocharis palustris Common Spikerush X
Elodea canadensis Common Waterweed X X X X
Eupatorium perfoliatum Boneset X
Impatiens capensis Jewelweed X X X X
Iris versicolor Blue-Flag Iris X
Lemna minor Small Duckweed X X X
Lycopus uniflorus Northern Bugleweed X
Myriophyllum sibiricum Northern Milfoil X
Myriophyllum spicatum Eurasian Watermilfoil X X X X
Najas flexilis Bushy Pondweed X X X
Najas guadelupensis Southern Naiad X

Nuphar variegata Yellow Pond Lily X X X X
Persecaria punctata Dotted Smartweed X
Phalaris arundinacea Reed Canarygrass X
Polygonum cuspidatum Japanese Knotweed X
Potamogeton amplifolius Large-Leaf Pondweed X X X X
Potamogeton crispus Curly-Leaf Pondweed X X X X
Potamogeton epihydris Ribbon-Leaf Pondweed X X
Potamogeton friesii Fries' Pondweed X X
Potamogeton illinoensis lllinois Pondweed X X X X
Potamogeton natans Floating-Leaf Pondweed X X X
Potamogeton pusillus Small Pondweed X X X X
Potamogeton richardsonii Clasping-Leaf Pondweed X X X X
Potmaogeton zosteriformis | Flat-Stemmed Pondweed X X X X
Rumex Dock species X X X X
Sagittaria latifolia Common Arrowhead X X
Salix spp. Willow species X X X
Sch. Tabernaemontani Soft-Stemmed Bulrush X X X X
Solanum dulcamum Bittersweed Nighshade X
Sparganium spp Bur-reed species X
Spirodela polyrhiza Greater Duckwood X X X X
Stuckenia pectinata Sago Pondweed X X X X
Typha Ispp Cattail specis X X X X
Vallisnera americana Water Celery X X X X
Wolffia columbiana Watermeal X X
Zosterella dubia Water Stargrass X X X X

FREQUENCY OF OCCURRENCE

In 2013 the most frequenttpccurringaquatic plant wa¥allisneria americana
(water @lery), which was found at 304 of the sample sitesOthercommonly
occurring aquatic plantgécluded Ceratophyllumdemersum(Coontail), Elodea
canadensis(Common Waterweed), and the invasiiyriophyllum spicatum
(Eurasian watermilfoil)
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Figure 12 Most-Frequently Occurring Plants 2013
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Ceratophyllum Elodea canadensis Myriophyllum Vallisneria
demersum spicatum americana

Submergent species dominated the aquatic plant community in 2013, making up
84% of the aquatic plant community in Big Roche a Cri Lake.

Figure 13 Type Composition of Aquatic Plant Community

M Emergent
Free-Floating

m Submergent

DENSITY OF OCCURRENCE

AthoughVallisneria anericanahad the highest relative density of all the aquatic
plants found in Big Roche a Cri Lake 2013, none of the species found occurred
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in heavy growth overall the lake. In some instances, plants such as Water Celery,
Coontail, Common Waterweed, aiturasian Watermilfoil had localized dense
growth.

DOMINANCE

Combining the relative frequency and relative density of a species into a
Dominance Value illustrates how dominant that species is within the aquatic plant
community Water Celerywas the oerall dominant plant in Big Roche a Cri Lake

in 2013. This plant alone comprised 20% of the aquatic plant community. If the
other three most commonbyccurring plantd8 Common Waterweed, Coontail and
Eurasian Watermilfod are added in, these four speciexy&55.5% of the aquatic
plant community in Big Roche a Cri Lake in 2013.

Figure 14: Dominance in 2013

m Ceratophyllum demersum
m Elodea canadensis
m Myriophyllum spicatum

M Vallisneria americana

DISTRIBUTION

Aquatic plants occurred throughoat 775% of all the2013 sample sitesn Big
Roche a Cri Lake. Most of the norvegetatd area was at the far west end of the
lake near the dam in water deeper than 12.5 feet.

The deepest rooted aquatic plant in 2013 was Eurasian Watermilfoil, which was
found at 12.5 feetEmergent species were scattered throughout the nearshore area
of the lake. Submergent species were found in all depths of the lake in 2013.
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Several species ofdefloating plants, which take their nutrients directly from the
water column, occurred at nearly all depths in the |akiee only rooted floating
leaf plant bund in 2013, Yellow Pond Lily, was found in water depths ranging
from 1.3 feet to 7.5 feet.

Figure 14a Distribution of Emergent Species in 201®n Western 2/3
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Figure 14b: Distribution of Emergent Plants at Eastern End olLake
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